The phosphotyrosyl phosphatase activator of protein phosphatase 2A. A novel purification method, immunological and enzymic characterization.
A simple, improved procedure for the isolation of the phosphotyrosyl phosphatase activator (PTPA) from rabbit skeletal muscle has been developed. The majority of the protein phosphatase 2A (PP2A) was separated from PTPA at an early stage in the procedure. The procedure yields approximately 1 mg essentially pure PTPA/kg rabbit skeletal muscle; it was also applied to porcine brain and the yeast Saccharomyces cerevisiae. The physico-chemical properties of PTPA obtained from all sources are very similar. The pure rabbit skeletal muscle protein was used to raise polyclonal goat antibodies and to affinity purify these antibodies. Immunological studies revealed the presence of PTPA in all mammalian tissues and cell lines examined with differences in tissue distribution, brain showing the highest concentration. PTPA could only be detected in cytosolic fractions. Using a semi-quantitative immunological assay (Western blot), the in vivo concentration could be estimated to be micromolar, which is in the same range as the PP2A target. The purified Xenopus oocyte PTPA showed only a weak cross reactivity, whereas yeast PTPA was not recognised by the antibody indicating some evolutionary diversity of the protein. In a PTPA-affinity column chromatography, the weak interaction with PP2A was independent of the presence of ATP.Mg, a necessary cofactor in the activation process. Interaction of PTPA with PP2A in a 1:1 ratio induces a low (kcat = 3 min-1) ATPase activity that is inhibited by okadaic acid, ADP and non-hydrolysable ATP analogues.